, sala 


Ze 


VT82C586A 


PIPC 
PCI Integrated Peripheral Controller 


PC97 Compliant PCI-to-ISA Bridge 
with Plug and Play, USB Controller, 
Master Mode PCI-IDE Controller with UltraDMA-33 
Keyboard Controller, and Real Time Clock 


Preliminary Revision 0.1 
October 13, 1996 


VIA TECHNOLOGIES, INC. 


Copyright Notice: 


Copyright © 1996 VIA Technologies Incorporated. Printed in the United States. ALL RIGHTS RESERVED. 


No part of this document may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into 
any language, in any form or by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise 
without the prior written permission of VIA Technologies Incorporated. 


The VT82C586 and VT82C586A may only be used to identify products of VIA Technologies. 


PS/2™ is a registered trademark of International Business Machines Corp. 
Pentium-Pro™ , GTL+™ and APIC™ are registered trademarks of Intel Corp. 
Windows 95™ and Plug and Play™ are registered trademarks of Microsoft Corp. 
PCI™ is a registered trademark of the PCI Special Interest Group. 

VESA™ is a trademark of the Video Electronics Standards Association. 

All trademarks are the properties of their respective owners. 


Disclaimer Notice: 


No license is granted, implied or otherwise, under any patent or patent rights of VIA Technologies. VIA Technologies 
makes no warranties, implied or otherwise, in regard to this document and to the products described in this document. 
The information provided by this document is believed to be accurate and reliable to the publication date of this 
document. However, VIA Technologies assumes no responsibility for any errors in this document. Furthermore, VIA 
Technologies assumes no responsibility for the use or misuse of the information in this document and for any patent 
infringements that may arise from the use of this document. The information and product specifications within this 
document are subject to change at any time, without notice and without obligation to notify any person of such change. 


Offices: 


USA Office: Taipei Office: 

5020 Brandin Court 8th Floor, No. 533 
Fremont,CA 94538 Chung-Cheng Road, Hsin-Tien 
USA Taipei, Taiwan ROC 

Tel: (510) 683-3300 Tel: (886-2) 218-5452 

Fax: (510) 683-3301 Fax: (886-2) 218-5453 


Online Services: 
Home Page: _http:/Awww.via.com.tw/ 
FTP Server: ftp. via.com.tw 
BBS: 886-2-2185208 


TA VIA Technologies, Inc. VT82C586A 


REVISION HISTORY 


Preliminary Release | 10/13/96 


Preliminary Revision 0.1 October 13, 1996 -1- Revision History 


TA VIA Technologies, Inc. VT82C586A 


TABLE OF CONTENTS 


REVISION: HIS TORY iacsessccdsscsesassstecdsstecoussasugsestecdocasesnastonasteceseseasssucsesucetennsedees coueseeutstopesessessascooussanussunssuescueasevanssasassesasdoosevanessouss® I 
TABLE OF CONTENTS 1..........ccsscssscssscssssssssscvseccssvsssnssssssensscssscessssssssssssssssssenscenssssssssssssessscssscosssssesssesssessssssonsconssessssssesesassoasoonses I 
LIST OF FIGURES. ............ccscssssssssscctscssssscsssesscsecessssssssssssscssesssesssssssssssssessscesscsnsssssssssossesesnseesssesssasesssensssosscesssssocssocssonsconsoess I 
LAS TiO TABLES, wicsstscccsscccessesteaecosvnsccsedseotasiasd svenbecaddsecassudsasdsnssbasesvecestasssuesdessedsacacoausssubhevessaedeasdsosusadecneveaheseaasesesd steaeaceacbepesbenesse IV 
OVERVIEW ..........cccrscssssosscsnsssoscsssssccescssscssnsssonscssssessssssnssosssonsssssscssscsonsssssssnssosssessssoassonasonsconssessassnssonssonassnssssessssasssasscosscosscosscesoes 3 
BINQU DS sasrcccscsscccscccenccseosesesesosssnsssasssseoossscnssecsoassesssesesscseusseessscsesccsnessussecseosdsasssensdscencccosoucsoessscesenasaeseuonsacesoeeseesbosesdecsucesdesesesaacesseesees 4 
REGISTERS .............scsscssscssscsssssscscscscscescssssssssssenscssecssssssssssssssessesessenssssssssesssesssessssenssssssssnssonsconseossssssasenssensessssossssssnsssosssonsoonsooss 10 
REGISTER OVERVIEW ...cscssssssssssssssccsrssssnssrsaseccsnsasscesssasscesssassnesseasecesseasscesseassnesssacscesssaceneassaceceaseacsseaseaseneaseacsneaseaceseaseacsneaseaceneess 10 
CONFIGURATION SPACE U/O ......csssscssesssresssscsrcsssncsresssncenesssncenesssnceneasenceseaseacenesseacesesseacenesssacesesseaseneaseaceneaseacsseacsacsseacencsseasenceneaes 15 
REGISTER DESCRIPTIONG.......scscssssssssssssossrssssccsrsasscssrsasscesrsassnesssassnssneacsnesseassneseaceceassassneassacsnsaseassseaseacscessacsneaseaesssaseaeseeaseneseeaes 16 
VIAsS pecifie 1/O.POrts..c.ccccccsccscunconsscecescsseossnstccesd contgescssdcnsnesebssgucnedutseeasdensessusdeedeSeuasescancescvassesesedseandsedsGesesestenssevusssaasesauese 16 
Le SACy. T/O POTS secccssssacesccsesscéceasestasceusesestvcossssenneesnsdseondecceseenadteneséeancontessnusssdeosseasestedsondoossesdenesseusteesestecessanesevséseshesssassedaese 16 
Keyboard ‘Controller Registers: s.. icici. scecstescnestueheesstaseas caecivscsshexererddguehaldentins ces caaguvtecsngesthaveteachesent titer peepeonatancncdin digssiebunces beseuhicencesest 17 
DMA: Controller:/O:Resisters:s:. 5 4 ae eb e Na AE SS LAS aE Tee 8 Foe 8 EUS Se LS TG SAN Us tee Pets ce 19 
Interrupt Controller Registers 
Himer /Couriter RESIStErs 3. cass leisskeeede ese fle ded cecelsesdades debebincsceseashdelactsntnndudgusnsncuentesceteaste 
CMOS i REC IREGISCEDS: Soc: share sertesec tern cect nate cests his Adi ses Ss atin Sue vect dis ge oY titans srlah anche Sadia tures sentits Ls Ok oy epecchan masa cuasese char te 
PCI to ISA Bridge Registers (FUNCtiON 0) ...............sccscsscccscscsscccsesscsssssccescssssssscscsssscessncsesssssssessssccsscssccssscssssocssssssssocssooesens 22 
PCI Configuration: Space: Header sic: i iaceeescvssis eeeadbocveodts ies aep cee ahyceed due So -oteee ns cay odbsees sang eahdoedes eadea eenonets ce bhaeap ene edeesan onan esebeaes 22 
ISA; Bus: Control isc bess ce canedAoee ss spree eet ean Gases sate sae eteee hea aenseanatea ba ade centieeds Madea anadeettoatves 
Plug and Play Control 
Power, Management} ss, :.civecsecd sever seeiesased svecavench va cebubevsestled obescyeveee ech db cava yosh devs Qevsenssd vedabavonsagedesmeseceebdedeueds 
StTap Options seseheveeesheticuebacters ce teenedss aeedves tit van Gacts aeenceeatechresceienay_segentunstews svaueccueveteeds Se wensbauy/eueet eeteieve sue dney sions Gadeecbeetenre nea eteere se 
Enhanced IDE Controller Registers (Function 1)...............scccsssscccsssssscssssccsssssscscsssccssscscssssssccscsssscsssssnscsesssscsssssscsssssesesees 29 
PEL Configuration Space Header jes s.cccccheveves os t0bcs Siseesve eset ada soyescnss tata obedvaxessteadh oovcuanee lessens oyestvesnlidi eath ue cb depdtvgstuca ede seyetsbesodscentevenctbeesebaed 
IDE-Controller-Specific Confiiguration Registers .... 
TIDE T/OsRESISters’s. tie a. estsc.sakd ge egsdee doe copec onesies seach oy Seon eh ed base ee edu des eeveesed bes atueesasd ter baypd aes deepen yeeeds daroueaee auch versuyetaescebeasesgtd bes ayey 
Universal Serial Bus Controller Registers (FUMCtION 2) .............scccssssscssssscccssssescsssscccssssccscsssscssssssccssssscsescsssscssssscessssesesess 34 
PCI Configuration Space Header seis scieis, ttecaes dbase ccesatecoa sesscessnes sans astaaceseeuinn nah eyacac: sdeyenant Retecdvaserelsgey cesbe ast ecesbceueenes neu vancvernneestsees 
USB-Specific Configuration Registers 
USB T/OpReSISte0s 2. soxis ese. cet oben vaste. aks eoate ehaseasetsa sete nah bee dee du cacbeteus ols yavskcucesveraa nouveau eyduveade.esncetesnSesevayecepsseperantenetpactcensebyensuiaies apace caer ey 
ELECTRICAL: SPECIFICATIONS bivccsicssconsccscenesessactanesessesoosescpnssesasdunsoescesspessebasseossecnnessnanesvestenssesenennessecnssecsesonessnaassaacdusscssnnese 36 
ABSOLUTE MAXIMUM RATINGS ......sccssssssssssssssrsssscssresscssreacscesssassncsssassnssnsassnsseassnssssassnsesacsnsaseacsseaseacsneaseasseeaseacsnsassacsneaseaeeneaes 36 
DC CHARACTERISTICS......scsccsssssssssssrsssscssrssssncsssssncsssassncsnsacsnesssassncsssaesnesseassnesssasscssseassnssssaescssssacsneaseaesseassacsseassaesesassacsseaseneeeeaes 36 
PACKAGE MECHANICAL SPECTEFICATIONS ..............ssccsssssssssssccrescseseccrsscceseccrsscssssccssscsssscssencssscessncsssscessonscesocssssssssoccssnssese 37 


Preliminary Revision 0.1 October 13, 1996 -Ii- Table of Contents 


TA VIA Technologies, Inc. VT82C586A 


LIST OF FIGURES 


FIGURE 1. PIN DIAGRAM..........ccsssssssssssscsessecsecsscsscsscssncsessessonssssssssssscesessensnessssssscsssesasenssensessesssescsssssassesssssossssescssassassenssssosesees 4 
FIGURE 2. STRAP OPTION CIRCUIT...........sccscssssssssssssscsscssescssssssssersecssnescescssessssessssssnsssesessasscesensanssessonssssscsssesassessessosssssoeses 28 
FIGURE 3. MECHANICAL SPECIFICATIONS - 208-PIN PLASTIC FLAT PACKAGE. ..........ccssssssssssscsssssesssssersersssssnssees 37 


Preliminary Revision 0.1 October 13, 1996 -iii- List of Figures 


TA VIA Technologies, Inc. VT82C586A 


LIST OF TABLES 
TABLE 1. PIN DESCRIPTIONG............scssssssssscsssssssscsscsscsscsscsscesessessccscsscsssescsssssssssassescssssaesensans sosssessssssssssssssssssssssssessesssesesseesees 5 
TABLE 2. SYSTEM V/O MAP...........cccsssssssssssssssessessssssssessessensensessenssssesssnssssssssssssssnssssssesesssescesesans seosssssessonsssosssssssssssossssssessseseeseses 10 
TABLE 3. REGISTERG. ..........csccsssssssssssessscsersessecserssnsessenssssscssnsssssssssessssssssescsscssssscsscsscescssasen sesseesessassassonsessssnssssessessssssssssssssseees 10 
TABLE 4. KEYBOARD CONTROLLER COMMAND CODES ..........sccssssssscssssesssssesssssessessenssssenssssssssssssssssssessssessesscens sosseasees 18 


Preliminary Revision 0.1 October 13, 1996 -iV- List of Tables 


TA VIA Technologies, Inc. VT82C586A 


VT82C586A PIPC 
PCI INTEGRATED PERIPHERAL CONTROLLER 


PC97 COMPLIANT PCI-TO-ISA BRIDGE 
WITH PLUG AND PLAY, USB CONTROLLER, 
MASTER MODE IDE CONTROLLER WITH ULTRADMA-33, 
KEYBOARD CONTROLLER AND REAL TIME CLOCK 


e PC97 Compliant PCI to ISA Bridge 


Integrated ISA Bus Controller with integrated DMA, timer, and interrupt controller 
Integrated keyboard controller with PS2 mouse support 

Integrated DS12885 style real time clock with extended 128 byte CMOS RAM 
Integrated USB controller with root hub and two function ports 

Integrated master mode enhanced IDE controller with enhanced PCI bus commands 
PC]I-2.1 compliant with delay transaction 

Four double-word line buffer between PCI and ISA bus 

Supports type F DMA transfers 

Fast reset and Gate A20 operation 

Edge trigger or level sensitive interrupt 

Flash EPROM, 2MB EPROM and combined BIOS support 

Programmable ISA bus clock 


e Inter-operable with Intel and other Host-to-PCI Bridges 


Combine with VT82C595 for a complete Pentium / PCI / ISA system (Apollo VP2) 
Combine with VT82C685/687 for a complete Pentium-Pro /PCI / ISA system (Apollo P6) 
Inter-operable with other Intel or non-Intel Host-to-PCI bridges for a complete PC97 compliant PCI/ISA system 


e Enhanced Master Mode PCI IDE Controller with Extension to UltraDMA-33 


Dual channel master mode PCI supporting four Enhanced IDE devices 

Transfer rate up to 22MB/sec to cover PIO mode 4 and multi-word DMA mode 2 drives and beyond 
Extension to UltraDMA-33 / ATA-33 interface for up to 33MB/sec transfer rate 

Sixteen levels (doublewords) of prefetch and write buffers 

Interlaced commands between two channels 

Bus master programming interface for SFF-8038i rev. 1.0 and Windows-95 compliant 

Full scatter and gather capability 

Support ATAPI compliant devices 

Support PCI native and ATA compatibility modes 

Complete software driver support 


e Universal Serial Bus Controller 


USB v.1.0 and Intel Universal HCI v.1.1 compatible 

Eighteen level (doublewords) data FIFO with full scatter and gather capability 
Root hub and two function ports with integrated physical layer transceivers 
Legacy keyboard and PS/2 mouse support 
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e Sophisticated Power Management 


— Normal, doze, sleep, suspend and conserve modes 

— System event monitoring with two event classes 

— One idle timer, one peripheral timer and one general purpose timer 

— More than ten general purpose input and output ports 

— Seven external event input ports with programmable SMI condition 

— Complete leakage control when external component is in power off state 

— Primary and secondary interrupt differentiation for individual channels 

— Clock stretching, clock throttling and clock stop control 

— Multiple internal and external SMI sources for flexible power management models 

— APM 1.2 compliant 

—  Pin-compatible upgrade to VT82C586B for OnNow / ACPI (Advanced Configuration and Power Interface) power- 
management support, 256-byte extended CMOS, Distributed DMA, and I’C capabilities 


e Plug and Play Controller 


— PCT interrupts steerable to any interrupt channel 
— Dual interrupt and DMA channel controllers for on-board plug and play devices 
— Microsoft Windows 95™ and plug and play BIOS compliant 


e Built-in Nand-tree pin scan test capability 
e 0.5um mixed voltage, high speed and low power CMOS process 


e Single chip 208 pin PQFP 
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OVERVIEW 


The VT82C586A PIPC (PCI Integrated Peripheral Controller) is a high integration, high performance and high compatibility 
device that supports Intel and non-Intel based processor to PCI bus bridge to make a complete Microsoft PC97 compliant PCI/ISA 
system. In addition to complete ISA extension bus functionality, the WT82C586A includes standard intelligent peripheral 
controllers: 


a) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT82C586A also supports the emerging UltraDMA-33 
standard to allow reliable data transfer rates up to 33MB/sec throughput. The IDE controller is SFF-8038i v1.0 and 
Microsoft Windows-95 compliant. 


Universal Serial Bus controller that is USB v1.0 and Universal HCI v1.1 compliant. The VT82C586A includes the root hub 
with two function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and 
isochronous peripherals to be inserted into the system with universal driver support. The controller also implements legacy 
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating system 
environment. 


b 


wm 


Cc 


d 


wm 


Keyboard controller with PS2 mouse support. 


Real Time Clock with 128 byte extended CMOS. In addition to the standard ISA RTC functionality, the integrated RTC also 
includes the date alarm and other enhancements for compatibility with the emerging ACPI standard. 


wm 


e 


wm 


Notebook-class power management functionality including event monitoring, CPU clock throttling (Intel processor protocol), 
power and leakage control, hardware- and software-based event handling, general purpose IO, chip select and external SMI. 
The power management function supports legacy APM v1.2. 


f) Plug and Play controller that allows complete steerability of all PCI interrupts to any interrupt channel. Two additional 
interrupt and DMA channels are provided to allow plug and play and reconfigurability of on-board peripherals for Windows 
95 compliance. 


The VT82C586A also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller supports both 
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to 
standard ISA DMA modes. Compliant with the PCI-2.1 specification, the VT82C586A supports delayed transactions so that 
slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to allow concurrent operation without 
causing dead lock even in a PCI-to-PCI bridge environment The chip also includes four levels (doublewords) of line buffers from 
the PCI bus to the ISA bus to further enhance overall system performance. 
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PINOUTS 


Figure 1. Pin Diagram 
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AD9 0 USBDATAI+ 
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GND USBDATA0+ 
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AD12 0 PCWEI1 
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VDD-PCI APICCS# 
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Table 1. Pin Descriptions 


Signal Name Signal Description 


Reset and Clock 
PWRGD Power Good. Connected to the POWERGOOD signal on the Power Supply. 
PCIRST# 3 PCI Reset. An active low reset signal for the PCI bus. The VT82C586A will 
generate PCIRST# during power-up or from the control register. 
RSTDRV | 4 [| O _| Reset Drive. RSTDRV is the reset signal to the ISA bus. 


BCLK | 14s [| O _[ Bus Clock. ISA bus clock. 
rosc.——“tsésdLSSt*éi‘“‘éiaiS CYL CL I Oscillator. OSC is the 14.31818 MHz clock signal. It is used by the internal 8254. 


CPU Interface 
CPURST pe TAD CPU Reset. The VT82C586A asserts CPURST to reset the CPU during power-up. 


INTR 

NMI Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to the 
CPU. The VT82C586A generates an NMI when either SERR# or IOCHK# is 
asserted. 


Initialization. The VT82C586A asserts INIT if it detects a shut-down special cycle 
on the PCI bus or if a soft reset is initiated by the register 


eee ie ee (feel Stop Clock. STPCLK¢# is asserted by the VT82C586A to the CPU in response to 

different Power-Management events. 

SMI# 149 System Management Interrupt. SMI# is asserted by the VT82C586A to the CPU 

eee calle ee: Ie] in response to different Power-Management events. 

ee leper ies Numerical Coprocessor Error. This signal is tied to the coprocessor error signal on 
the CPU. 


IGENN# | =6©139—siC«dT 8 Ignore Error. This pin is connected to the “ignore error” pin on the CPU. 
PCI Bus Interface 
PCI Clock. PCLK provides timing for all transactions on the PCI Bus. 


PCLK 


AD[31:0] 204-199, 196- 
195, 192-189, 
187-185, 183, 
172, 170-167, 
165-163, 161- 
158, 155-152 
[3: 


C/BE[3:0]# 194, 182, 173, Command/Byte Enable. The command is driven with FRAME# assertion. Byte 
162 enables corresponding to supplied or requested data are driven on following clocks. 


Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates 
that one more data transfer is desired by the cycle initiator. 

Address/Data Bus. The standard PCI address and data lines. The address is driven 
with FRAME# assertion and data is driven or received in following cycles. 


Device Select. VT82C586A asserts this signal to claim PCI transactions through 
positive or subtractive decoding. 
Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#. 

I | System Error. SERR# can be pulsed active by any PCI device that detects a system 
error condition. Upon sampling SERR# active, the VT82C586A can be programmed 
to generate an NMI to the CPU. 


IDSEL I | Initialization Device Select. IDSEL is used as a chip select during configuration 
read and write cycles. 


PIRQA-D# 1, 207-205 PCI Interrupt Request 


PREQ# 151 PCI Request. This signal goes to the VT82C595. It is the VT82C586A’s request 
for the PCI bus. 
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PGNT# 150 I | PCI Grant. This signal is driven by the VT82C595 to grant PCI access to the 
VT82C586A. 


ISA Bus Control 


SA[15:0] / 20-25, 27-28, System Address Bus/IDE Data Bus 
DD[15:0] 36-38, 40-44 


SAI16 = he = | Beal System Address Bus 


LA23/DCS3B#, 63-67, 69-70 Multifunction Pins 

LA22/DCS1B#, ISA Bus Cycles: 

LA21/DCS3A#, Unlatched Address: The LA[23:17] address lines are bi-directional. These address 

LA20/DCS1A#, lines allow accesses to physical memory on the ISA bus up to 16MBytes. 

LA[19:17] / PCI IDE Cycles: 

DA[2:0] Chip Select: DCS1A# is for the ATA command register block and corresponds to 
CS 1FX# on the primary IDE connector. DCS3A# is for the ATA command register 
block and corresponds to CS3FX# on the primary IDE connector. DCS1B# is for the 
ATA command register block and corresponds to CS17X# on the primary IDE 
connector. DCS3B# is for the ATA command register block and corresponds to 
CS37X# on the primary IDE connector. 

Disk Address: DA[2:0] are used to indicate which byte in either the ATA command 


block or control block is being accessed. 


SD[15:8] 86-85, 83-80, System Data. SD[15:8] provide the high order byte data path for devices residing on 
oe = the ISA bus. 


SBHE# System Byte High Enable. SBHE# indicates, when asserted, that a byte is being 
transferred on the upper byte (SD[15:8]) of the data bus. SBHE# is negated during 
refresh cycles. 


ee eae Read. IOR# is the command to an ISA I/O slave device that the slave may drive 
alee on to the ISA data bus. 


eal V/O Write. I[OW# is the command to an ISA I/O slave device that the slave may 
latch data from the ISA data bus. 


MEMR# 123 Memory Read. MEMR# is the command to a memory slave that it may drive data 
onto the ISA data bus. 


pens |? [eed | 

from the ISA data bus. 

Sa} Standard Memory Read. SMEMR# is the command to a memory slave, under 
1MB, which indicates that it may drive data onto the ISA data bus 

oe ae Memory Write. SMEMW?# is the command to a memory slave, under 
Ba which indicates that it may latch data from the ISA data bus. 

ieee Bus Address Latch Enable. BALE is an active high signal asserted by the 
VT82C586A to indicate that the address (SA[19:0], LA[23:17] and the SBHE# 
signal) is valid 

eae 3 ile V/O Chip Select. This signal is driven by I/O devices on the ISA Bus to 
eee that they support 16-bit I/O bus cycles. 


erat} Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive this line 
low to indicate they support 16-bit memory bus cycles. 
MASTER# / 137 I | Multi-function Pin 
IRQ12 1. Rx46h[2]=1 and Rx44h[0]=0: IRQ12 
2. Otherwise: MASTER#. ISA master cycle indicator 
uncorrectable error has occurred for a device or memory on the ISA Bus. 
PRY | isi ne oaks ncquedtocmpice mega | 
additional time (wait states) is required to complete the cycle. 
fee i ee le Refresh. As an output REFRESH# indicates when a refresh cycle is in progress. As 
an input REFRESH# is driven by 16-bit ISA Bus masters to indicate refresh cycle. 
pee eS Address Enable. AEN is asserted during DMA cycles to prevent I/O slaves from 
misinterpreting DMA cycles as valid I/O cycles. 
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Ee oe cell cst oce We ee eee ee eee ee 
indicator. 
9], [7:3] 126, 61, 71-75 ISA Bus I/O devices with a mechanism for asynchronously interrupting the CPU. 
DRQ[7:5], [3:0] DMA Request. The DREQ lines are used to request DMA services from the 

30, 7, 16, 59 VT82C586A’s DMA controller. 


DACK[7:5], 133, 131, 58, Multifunction Pins 
[3:0]/ 31, 33, 18, 60 Pin 135 (ROMCS#/KBCS#) strapped 1 at power up: 
EXTSMI7-2, Normal Operation: Acknowledge. The DACK output lines indicate a request for 
DACEN DMA service has been granted. 
Power-up: Strap Inputs. Strapped inputs stored in configuration register 96h. 
Pin 135 (ROMCS#/KBCS¥#) strapped 0 at power up: 
Pin 60: DACEN. To enable external 137 for decoding DACKs from XD0-2. 
Other pins: External SMI or General Purpose Inputs. 


SPKR 134 Multifunction Pin 
Normal Operation: Speaker Drive. The SPKR signal is the output of counter 2. 
Power-up Strapping: 0/1 = Fixed/flexible IDE I/O base 


Enhanced IDE Interface 


DIORA# | 50 | | Disk 1/0 Read A. Primary IDE channel drive read strobe, 
PDIowA# | SI | 0 | Disk 1/0 Write A. Primary IDE channel drive write strobe, 
DIORB# | 54 | | Disk 1/0 Read B. Secondary IDE channel drive read strobe. 
/DiowB# | 55 | | Disk 1/0 Write B. Secondary IDE channel drive write strobe. 


DRDYB# I | I/O Channel Ready B. IDE drive ready indicator from the second channel (required 
for UltraDMA/33 IDE interface). 


SOE# 56 System Address Transceiver Output Enable. This signal controls the output 
enables of the 245 transceivers that interface the DD[15:0] signals to SA[15:0]. The 
transceiver direction controls are driven by MASTER# with DD[15-0] connected to 
the “A” side of the transceivers and SA[15-0] connected to the “B” side. 


DDRQA Disk DMA Request A. Primary IDE channel DMA request. 
DDRQB Disk DMA Request B. Secondary IDE channel DMA request. 
DDACKA# | 47.‘ [| O | Disk DMA Acknowledge A. Primary IDE channel DMA acknowledge. 


DDACKB# 48 Disk DMA Acknowledge B. Secondary IDE channel DMA acknowledge. This pin 
is used as a power-up strap option: 0/1 = Fixed/relocatable IDE I/O address 


Universal Serial Bus Interface 


[|USBDATAO+ | 95_| BU USBPortOData+ 
|USBDATAO- | 96 | BU USBPortOData~ 
[USBDATAI+ | 97s] BU] USBPortiDatat 
|USBDATAI- | 98s] BU USBPortiData- 
[USBCLK | 99ST 


Keyboard Interface 


a= 

Multifunction Pin. Function depends on enable/disable of internal KBC. 
Internal KBC enabled: Keyboard Clock. Clock to keyboard interface. 
Internal KBC disabled: Gate A20: Gate A20 output from external KBC 

Multifunction Pin. Function depends on enable/disable of internal KBC. 
Internal KBC enabled: Keyboard Data. Data to keyboard interface. 
Internal KBC disabled: Keyboard Reset: Reset input from external KBC. 
Multifunction Pin. Function depends on enable/disable of internal KBC. 
PS/2 mouse enabled: Mouse Clock. Clock to PS/2 mouse interface. 
PS/2 mouse disable and internal KBC disabled: Interrupt Request 1. 
IRQ | input from external KBC. 


MSCK /IRQI 
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MSDT / IRQ12 111 Multifunction Pin. Function depends on enable/disable of internal KBC. 
PS/2 mouse enabled: Mouse Data. Data to PS/2 mouse interface. 
PS/2 mouse disabled: Interrupt Request 12. IRQ 12 input from external KBC 


A20M | 147, «| O | A20 Mask. Direct connect A20 mask on CPU. 
KEYLOCK Keyboard Lock. Keyboard lock signal for internal keyboard controller. 
TURBO Turbo. Turbo mode indicator input. 


Internal Real Time Clock 


RTCX1 / 104 I | Multifunction Pin 
IRQ8# Internal RTC enabled: RTC Crystal Input: 32.768Khz crystal or oscillator input. 
Internal RTC disabled: Interrupt Request 8: IRQ8 input from external KBC 
RTCX2/ 105 Multifunction Pin 
RTCCS# Internal RTC enabled: RTC Crystal Output: 32.768Khz crystal output 
Internal RTC disabled: External RTC Chip Select 


VBAT RTC Battery. Battery input for internal RTC 
VEXT 


On Board Plug and Play 


XD Interface 


122-121, 119- X-bus Data Bus. These pins are used as strap options during power-up: 
116, 114-113 XDO0: 0/1 - Disable/enable internal KBC 
XD1: 0/1 - Disable/enable internal PS/2 Mouse 
XD2: 0/1 - Disable/enable internal RTC 
XD3: 0/1 - PISA/SIO 
XD4~XD7: RP13~RP16 for internal KBC 
X-Bus Data Direction. XDIR is tied directly to the direction control of a 74F245 
transceiver that buffers the X-Bus data and ISA-Bus data (the output enable of the 
transceiver should be grounded). SDO-7 connect to the “A” side of the transceiver 
and XDO-7 connect to the “B” side. XDIR high indicates that SDO-7 drives XDO-7. 
Multifunction Pin 
Internal RTC disabled: Real Time Clock Address Strobe: RTCAS is connected 
directly to the address strobe input of the external RTC. 
Internal RTC enabled: General Purpose Write Enable 0: LATCH enable signal to 
an external 373 for general purpose outputs (SD15-8). 
Multifunction Pin. ROM Chip Select / Keyboard Controller Chip Select. 
Normal Operation: 
ISA memory cycle: ROMCS#. Chip Select to the BIOS ROM. 
ISA I/O cycle: KBCS#. Chip Select to the external keyboard controller. 
Power-up: 
0: DACKn by external 137, DACKO as DACEN, DACK1-3,5-7 as EXTSMI2-7 
1: DACKn as DACKn 


PCWEI1 93 General Purpose Write Enable 1. LATCH enable signal to an external 373 for 
general purpose outputs (SD15-8). 


Miscellaneous Control 


EXTSMI# External SMI. External input to trigger SMI output to the CPU. 
APICCS# | 90 ~—s«| =I External IOAPIC Chip Select. 
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Power and Ground 


VDD5 17, 34, 53, 79, Power Supply. 4.5 to 5.5V. 
115 


VDD3 Power Supply. For the CPU Voltage. 


VDD_PCI 157, 171, 184, PCI Voltage. 3.3 or 5V 
198 


AVDD USB Differential Output Power Source 
AGND USB Differential Output Ground 


13, 26, 39, 52, I | Ground 
68, 84, 120, 
140, 156, 166, 
177, 188, 197, 
208 
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REGISTERS 


Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT82C586A. These tables also document the 
power-on default value (“Default”) and access type (“Acc”) for 
each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see individual 
register descriptions for details). 


Detailed register descriptions are provided in the following 
section of this document. All offset and default values are 
shown in hexadecimal unless otherwise indicated 


Table 2. System I/O Map 


Port Function Actual Port Decoding 
00-1F Master DMA Controller 0000 0000 000x nnnn 

20-3F Master Interrupt Controller 0000 0000 001x xxxn 

40-5F Timer / Counter 0000 0000 010x xxnn 

60-6F Keyboard Controller 0000 0000 0110 xnxn 

(60h) KBC Data 0000 0000 0110 x0x0 

(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 

(64h) KBC Command / Status 0000 0000 0110 x1x0 

710-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
78-7F -available for system use- 0000 0000 0111 Ixxx 
80 -reserved- (debug port) 0000 0000 1000 0000 
81-8F DMA Page Registers 0000 0000 1000 nnnn 
90-91 -available for system use- 0000 0000 1001 000x 
92 System Control 0000 0000 1001 0010 
93-9F -available for system use- 0000 0000 1001 nnnn 
AO-BF Slave Interrupt Controller 0000 0000 101x xxxn 
A8-A9 VIA GPIO Ports 0000 0000 1010 100n 
C0-DF Slave DMA Controller 0000 0000 110n nnnx 
E0-FF -available for system use- 0000 0000 111x xxxx 
100-CF7 — -available for system use- 

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 


CFC-CFF PCI Configuration Data 
DO0-FFFF -available for system use- 


0000 1100 1111 11xx 
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Table 3. Registers 


Legacy I/O Registers 


Acc 
| 00__|Channel 0 Base & Current Address |_| 
| O01 |Channel 0 Base & CurrentCount_ | | 
Channel 1 Base & Current Address [|_| 
Channel 1 Base & CurrentCount_ [|_| 
Channel 2 Base & Current Address [|_| 
Channel 2 Base & Current Count [| 
| 

| 

Le 

Raa 

| 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 

O 

O 

O 


Status/Command | 
| OD | Master Clear | ss | WO} 
| OE |ClearMask CL CWO 
| OF |Read/WriteMask | RWI 


| Port |Master Interrupt Controller Regs | Default | 
| 20 [Master InterruptControl | = | 
| 21 |Master InterruptMask__— | Ss 
| 20 _|Master Interrupt Control Shadow __|_—§-—_ [RW] 
| 21 |Master Interrupt Mask Shadow | ~—s —__ [RWI 


* RW if shadow registers are disabled 


| 40 [Timer /CounterOCount_ | [RWI 
| 41 [Timer/Counter1Count_ | [RWI 
| 42 |Timer/Counter2Count_ | [RWI 
| 43 [Timer /CounterControl | [WOO 


| Port |Keyboard Controller Registers | Default | 
| 60 _|Keyboard ControllerData__— | [RW 
| 61 |Misc Functions & Speaker Control_| [RW] 
| 64 |Keyboard CtrlrCommand/Status__| [RW 


CMOS / RTC / NMI Registers 


RW 


| 06 |Channel 3 Base & Current Address _| 
| 08 | 
| 09 | 
| OB | 


WwW 
Ww 
WwW 


BEBE 


| 70 |CMOS Memory Address & NMIDisal ___—_—s[ WO 
| 71 _|CMOS Memory Data (128 bytes) | [RW] 


NMI Disable is port 70h (CMOS Memory Address) bit-7 
RTC control occurs via specific CMOS data locations (0-ODh) 
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Port 
| 87 |DMAPage-DMAChannelO | [RW] |_CO_[Channel 0 Base & Current Address | [RW 
| 83 |DMAPage-DMAChannell | [RW] |_C2_([Channel 0 Base & Current Count__ |_| RW 
DMA Page - DMA Channel 2 | RW] | C4_|Channel | Base & Current Address | [RW] 
| 82 |DMAPage-DMAChannel3 | [RW] |_C6_[Channel 1 Base & Current Count__ |_| RW 
| C8_|Channel 2 Base & Current Address | [RW] 
DMA Page - DMA Channel 5 
C 


DMA Page - DMA Channel 7 
| DO |Status/Command 
| Do |WriteMode 

| D8 [Clear BytePointerFF 


8 
A 

| 89 [DMA Page - DMA Channel 6 | CC |Channel 3 Base & Current Address 
C 


lave Interrupt Control Shadow Read / Write Mask 


lave Interrupt Mask Shadow 


[VIA General Purpose Output Index__|  — __| 
[VIA General Purpose Output Data__| 
| Offset C8-GP Output PortO | 
| Offset C9-GP Output Port1 | — 
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PCI Function 0 Registers - PCI-to-ISA Bridge 


Configuration Space PCI-to-ISA Bridge Header Registers 


cee 1D_ | 1106 | RO| 
3.2 [DeviceID S056 | RO 
| 8 |RevisionID ————‘“‘;C*dT Sr —Sd*T RO 
| 9 [Programming Interface _—S———s|_ ~——00~—=dT ROO 
Sub Class Code | ol  [RO| 


| B_ |Base Class Code | 06 | RO| 
| C_|-reserved-(cacheline size) | ~— 00. Ss | — | 


| D_|-reserved-(latencytimer) Ss | ~— 00 Ss | — | 
| E |HeaderType  _——i—“—;™C*drSCSCé')~—SC*dT ROO 
| F [BuiltInSelfTest(BIST) _———|_~—00.~_—S*T ROD 
| 10-27 |-reserved- (base address registers) | 00 _| — | 
| 28-2F |-reserved- unassigned | oo | —] 
| 30-33 |-reserved- (expansion ROM base _ | __00__—id| — ‘| 
| 34-3B |-reserved- unassigned | 00 | 
| 3C_|-reserved-(interruptliney) Ss | ~— 00s] — | 
| 3D_|-reserved-(interruptpin) ss | ~— 00 | — | 
3E __|-reserved- (min gnt a a 
| 3F [-reserved-(maxlat) ss —CidLs SS J — | 


Configuration Space PCI-to-ISA Bridge-Specific Registers 


| 40 |ISABusControl ———~sdC ss RWI 
| 41 |RefreshandPort92_ Cid S00 Ss RW 
| 42 |ISAClockControl Cs S00 Ss RWI 
| 43 |ROM Decode Control | 00s RWI 
| 44 |Keyboard Controller Control || 00s RW 
4s pe F DMA Control 

ea 


-reserved- 
4C 
Pape Ma Tvasste Ment Actes Coanola|= S00" Rw 


[51-53 |-reserved- ——<—~ts—“—sS sd — 
| 54 |PCIIRQ Edge /Level Selection | 00 _—*[RW| 
C35 Np IRQ Routing | | oo [RW] 
| 56 |PNPIRQRouting2 Cid S00 Ss RW 
| 57 |PNPIRQRouting3 ————C~idEC (sR 
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| 80 [Primary Activity DetectEnable | —-00—s | RW 
| 81 |reserved- ss —C—i“‘“‘(W*rT: (CCT I 
| 82 [Primary Activity Detect Status || ~—s 00s | WC 
ee a ee 
ae Control 1 | oo [RWI 

Timer Control 2 | oo [RWI 
| 8A |TimerControl3  ———“CiéidLC (CSS RW 
| 8B |GPTimerReloadEnable  ——s|_ S00 sd RWI 


| 8C_|Conserve Mode/ Secondary Event | 00 _[RW| 
| 8D | Miscellaneous Control 
| 8E_|STPCLK# Duty Cycle 
208A Interrupt 70a Primary fegent _}__00__/ RW. 
| 91 [ISA Interrupt 15-8 as Primary Event_| 00 _ [RW] 
| 92 ISA Interrupt 7-0 as Secondary Event |__00__—[RW| 


| 93 |ISA Interrupt 15-8 as Secondary _|_ _00__—[RW| 
| 94 |ExternalSMIPin Status ————s|_ S00 ~—=dT ROO 
| 95  |Power-Up Strap Option 1 | + [RO] 
| 96 |Power-Up Strap Option2 ss | +} sd RO 
[97-FF-reserved- ss C—C“i‘“‘WC*:CCOCOT — 


+ Power-up default value depends on external strapping 
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PCI Function 1 Registers - IDE Controller 


Configuration Space IDE Header Registers 


cee 1D_ | 1106 | RO| 
3.2 [DeviceID ——————S*SY:~S 071] RO | 
| 5-4 [Command —“C*ts—CSCSCST_(0080_ | RO 
| 8 |RevisionID —————‘“‘;CC*dT Sr sid RO 
| 9 [Programming Interface _—S————s| S85 TR 
| A |SubClassCode  ———“‘;‘irT: SSC SRO 
| B [BaseClassCode ———“i*irT:CSCsS SST RO 
| C_|-reserved-(cacheline size) | ~— 00. Ss | — | 
| D | Latency Timer 

| F [BuiltInSelfTest(BIST) _——| ~—00.~_—S*dT ROO 


1B-18 [Base Address - See Data / Command {00000170 [RO 
2520 [eae Als Rus Mar Cont [OOO RW 


24-2F |-reserved- (unassigned 


Seeeeene Gea to I 
30-33 |-reserved- (expan ROM base addr je 
= 00) —_ I] 


34-3B |-reserved- (unassigned 


Interrupt Line 
| 3D [InterruptPin  ——C—“—;é—‘dT:Ssi sd RO 
| 3E |MinimumGrant ————~s—s~dT:Ss~—sS*dT ROO 
| 3F |MaximumLatency _—————CirL:CSs~—sS*dT ROO 


3F 
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Configuration Space IDE-Specific Registers 


t|Configuration Space IDE Registers 
(ChipEnable—C*sdCC 


Chip Enable 


IDE Configuration — os RN 
| 09s RWI 


42 _|-reserved- (do not program 
RW 
| 44 [Miscellaneous Control! ss | 68 sd RW 
| 45 [Miscellaneous Control2_ | S00 ST RW 


46 _|Miscellaneous Control 3 


FF 
-reserved- (donot program) | —00—=d[ RW 
| 4E [Sec Non-1F0 Port Access Timing | __FF__[RW| 
Ee SO ey aa aE 
23:50 Mla MAS3 Eval Tioing Conca! _{CA036308 RW 
gestae ——___] 
fest asenek J 
{ios [Seeondaty Sector See __{_ 02001 
=== 


I/O Registers - IDE Controller 


These registers are compliant with the SFF 8038 v1.0 standard. 
Refer to that specification for additional information. 


[Offset |IDEVO Registers ——s———S—si|,«éDeefaullt ‘| 
| 0 [Primary ChannelCommand | —00 sd RW 
| 1 |reserved-  — —C—“‘;‘é*rT SCC — I 
| 2 [Primary Channel Status ————s|_ S00 sd WC 
-reserved- 300s — 1. el 


4B-48 |Drive Timing Control 
eer ea 


5 Address Setup Time 


l-reserved- —S—SCidC 
| 4-7 [Primary Channel PRD Table Addr | 00 _—«[RW] 


| 8 |Secondary ChannelCommand __|__00_—[ RW] 
| 9 |+reserved- | Sd — I 
| A |Secondary Channel Status__———|_——00.__—=dF WC 
| B|-+reserved- | — I 
| C-F [Secondary Channel PRD Table Addr |__00__| RW] 
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PCI Function 2 Registers - USB Controller 


Configuration Space USB Header Registers 


cee 1D 

3.2 [DeviceID —————S~S=3038 | ROO 
| 7-6 [Staus  ——“—*éi‘“;C™SC*r:SCiéi200 Ss WT 
ree = eo 
| 9 [Programming Interface _—S———s|_ ~S—00~_—sdT ROO 
Sub Class Code | 03 [RO] 


[Sub ClassCode—CSCidzd 
| B_ |Base Class Code | oc [RO] 
| 00 _—*|| RO | 


Cache Line Size 

Latency Timer 
Header Type 
BIST 
[10-IF|-reserved- ——“‘“‘;S*dT; SCC — I 
[24-3B|-reserved- — —“‘SC*sT CCT — I 
| 3C [InterruptLine ss C—“—;é‘iTsSsi Ss I RW 
[3E-3F|-reserved- ss —“‘(SC*dLC CC I 


Configuration Space USB-Specific Registers 


| 40 |Miscellaneous Control! | ~— 00s RW 
| 41 |Miscellaneous Control2_ | =~ 00s RWI 
-reserved- ST RO 


42-43 |-reserved- 
donot program) |_| RWI 
= 


44-45 |-reserved- (test onl 
46-47 |-reserved- (test LRO | 
a 


48-5F |-reserved- 
| 60 | Serial Bus Release Number | 10 [RO] 
-reserved- Cid 


61-BF |-reserved- iS 00 1 | 
C1-CO 2000 
C2-FFl-reserved- —“*‘C;*S*rSC*itSC(‘dU—+J 
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I/O Registers - USB Controller 


Cesar OFFane Maiiy P40 
[13-12 Port 2 Status/Control | (0080_ [WC 
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Configuration Space I/O 


Mechanism #1 


These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration Address .....................2+- RW 
31 Configuration Space Enable 
On “Disabled: zsecisiactiscnwsdieclaaisstetetess default 


1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved ou... ceceeeceeeeseeseesreeeees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific DWORD in the device’s 
configuration space 
TOO Hixed! © waedieneeeereediten always reads 0 


Port CFF-CFC - Configuration Data ................csscsssesseess RW 


Refer to PCI Bus Specification Version 2.1 for further details 
on operation of the above configuration registers. 
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Register Descriptions 


VIA-Specific I/O Ports 


A8/A9 is a VIA-legacy I/O index/data pair. Chipset registers 
in earlier VIA chipsets were accessed using this mechanism. 
These registers are the only remaining functions accessed in 
this way (norte: in future ACPI-capable versions of the 
82C586A chip, access to these functions will be defined by 
ACPI so the A8/A9 mechanism will no longer be used). 


These functions are accessed by writing the indicated offset 
(C8h or C9h) to I/O port A&8h then writing the desired data to 
1/O port A9h. 


Port A8/A9 Offset C8h - General Purpose Output Port 0 
These bits are controlled by PCWO for latching data in an 
external 373 latch. A 1-0-1 pulse is generated on PCWO when 
this port is written and the contents of this register appear on 
the indicated bits of the ISA SD bus. 


7-0 SD15-8 


Port A8/A9 Offset C9h - General Purpose Output Port 1 
These bits are controlled by PCW1 for latching data in an 
external 373 latch. A 1-0-1 pulse is generated on PCW1 when 
this port is written and the contents of this register appear on 
the indicated bits of the ISA SD bus. 


7-0 SD15-8 
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Legacy I/O Ports 

This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of that 
information here is beyond the scope of this document). All of 
these registers reside in I/O space. 


7 Reserved 
6 TOCHCKE Active oo. eceeneeeeeteeteeeeeees RO 
This bit is set when the ISA bus IOCHCK# signal is 
asserted. Once set, this bit may be cleared by setting 


bit-3 of this register. Bit-3 should be cleared to 
enable recording of the next IOCHCK#. IOCHCK# 
generates NMI to the CPU if NMI is enabled. 

5 Timer/Counter 2 Output... ee RO 
This bit reflects the output of Timer/Counter 2 
without any synchronization. 


4 Refresh Detected... eee eee eee eeeeeee RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3. .IOCHCK# Disable. sc:ciccecicrcn actin RW 

0 Enable IOCHCK# assertions ................. default 


1 Force IOCHCK# inactive and clear any 
“IOCHCK# Active” condition in bit-6 


2 Reserved on...ceeeeeeccccccccsssssssceeeeeeeenees RW, default=0 
1 = Speaker Enable... eee ese eereeeeeeees RW 
Os Disable sicctsssiesseociediastaninieencdasstieseaaees default 
1 Enable Timer/Ctr 2 output to drive SPKR pin 
0  Timer/Counter 2 Enable................00.0..cccceee RW 
(One BY (ct: 10) (ope default 
1 Enable Timer/Counter 2 
Port 92h - System Control..................scccssssccssssscsesssssccesees RW 
7-6 Hard Disk Activity LED Status 
Oe SOR: (wit ge ceste ticle ue siciet Bee eeoeste ees default 
1-3 On 


5-4 Reserved 
3. Power-On Password Bytes Inaccessable ..default=0 


Ret enedeies sieatactvsy vite dies always reads 0 


2. RES€RVOR! - eesscsyestisvitectestistevehecetcastee always reads 0) 
1 A20 Address Line Enable 
Q A20 disabled / forced 0 (real mode) ...... default 
1 A20 address line enabled 
0 High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 
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Keyboard Controller Registers 


The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” with specific pins dedicated 
to certain functions and other pins available for general 
purpose I/O. Specific commands are provided to set these pins 
high and low. All outputs are “open-collector” so to allow 
input on one of these pins, the output value for that pin would 
be set high (non-driving) and the desired input value read on 
the input port. These ports are defined as follows: 


Bit Input Port Lo Code Hi Code 

0 P10 - Keyboard Data In BO B8 

1 P11 - Mouse Data In Bl B9 

2 P12 - Turbo Pin (PS/2 mode only) B2 BA 

3 _~ P13 - user-defined B3 BB 

4 P14 - user-defined B6 BE 

5 P15 - user-defined B7 BF 

6 P16 - user-defined - - 

7 ~~ P17- undefined - - 
Bit Output Port Lo Code Hi Code 

QO P20-SYSRST (1=execute reset) - - 

1 P21 - GATEA20 (1=A20 enabled) - - 

2 P22 - Mouse Data Out B4 BC 

3. P23 - Mouse Clock Out B5 BD 

4. P24 - Keyboard OBF Interrupt IRQ1) — - 

5 P25 - Mouse OBF Interrupt IRQ 12) — - 

6 P26 - Keyboard Clock Out - - 

7 P27 - Keyboard Data Out - - 
Bit Test Port Lo Code Hi Code 

0 TO - Keyboard Clock In - - 

1 =T1- Mouse Clock In - 


Note: Command code COh transfers input port data to the 
output buffer. Command code DOh copies output port values 
to the output buffer. Command code EOh transfers test input 
port data to the output buffer. 


Port 60 - Keyboard Controller Input Buffer ................. WO 


Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer ................ RO 


Only read from port 60h if port 64h bit-O0 = 1 (O=empty). 
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Port 64 - Keyboard / Mouse Status......................sssssssseeee RO 


0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty............. default 
1 Keyboard Output Buffer Full 

1 Input Buffer Full 
O Input Buffer Empty... ee default 
1 Input Buffer Full 

2 ~~ System Flag 
O Power-On Default... eee eeeeeneeeneees default 
1 Self Test Successful 

3. Command / Data 
0 Last write was data write ...... eee default 
1 Last write was command write 

4 Keylock Status 
0 Locked 
1 Free 

5 Mouse Output Buffer Full 
0 Mouse output buffer empty... default 
1 Mouse output buffer holds mouse data 

6 General Receive / Transmit Timeout 
Oo “NO Grrr eiaisediche cate. dois default 
1 Error 

7 Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 

from keyboard / mouse 
KBC Control Register........... R/W via Commands 20h/60h 


[Ja 


7 
6 


Reserved.  isceiacidicednestiitienetn always reads 0 
PC Compatibility 
0 Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 


break: COdeS iscsi cictiaciaacknland default 
Mouse Disable 
Q Enable Mouse Interface ................eee default 
1 Disable Mouse Interface 
Keyboard Disable 
0 Enable Keyboard Interface... default 
1 Disable Keyboard Interface 
Keyboard Lock Disable 


0 Enable Keyboard Inhibit Function......... default 
1. Disable Keyboard Inhibit Function 
System Plage’ 12.5 scccsccsess coves Secievans deve Gaetessteaes default=0 
This bit may be read back as status register bit-2 
Mouse Interrupt Enable 
0 Disable mouse interrupts ........0 0: default 
1 Generate interrupt on IRQ12 when mouse data 
comes in output bufer 
Keyboard Interrupt Enable 
0 Disable Keyboard Interrupts.................. default 
1 Generate interrupt on IRQ1 when output buffer 
has been written. 
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Port 64 - Keyboard /Mouse Command .......................000+ WO 


This port is used to send commands to the keyboard / mouse 
controller. The command codes recognized by the 
VT82C586A are listed n the table below. 


Note: The VT82C586A Keyboard Controller is compatible 
with the VIA WVT82C42_ Industry-Standard Keyboard 
Controller except that due to its integrated nature, many of the 
input and output port pins are not available externally for use 
as general purpose I/O pins (even though P13-P16 are set on 
power-up as strapping options). In other words, many of the 
commands below are provided and “work”, but otherwise 
perform no useful function (e.g., commands that set P12-P17 
high or low). Also note that setting P10-11, P22-23, P26-27, 
and TO-1 high or low directly serves no useful purpose, since 
these bits are used to implement the keyboard and mouse ports 
and are directly controlled by keyboard controller logic. 


Table 4. Keyboard Controller Command Codes 


Code Keyboard Command Code Description Code Keyboard Command Code Description 
20h Read Control Byte (next byte is Control Byte) COh Read input port (read P10-17 input data to 
60h Write Control Byte (next byte is Control Byte) the output buffer) 

Oxh Write low nibble (bits 0-3) to P10-P13 Clh Poll input port low (read input data on P11-13 


repeatably & put in bits 5-7 of status 


Alh Output Keyboard Controller Version # 
ee ee eee C2h Poll input port high (same except P15-17) 


A4h Test if Password is installed 


(always returns F1h to indicate not installed) C8h Unblock P22-23 (use before D1 to change 
A7h Disable Mouse Interface active mode) 
A8h Enable Mouse Interface C9h Reblock P22-23 (protection mechanism for D1) 
A9h Mouse Interface Test (puts test results in port 60h) 
(value: 0=OK, 1=clk stuck low, 2=clk stuck high, CAh Read mode (output KBC mode info to port 60 
3=data stuck lo, 4=data stuck hi, FF=general error) output buffer (bit-O=0 if ISA, 1 if PS/2) 


AAh KBC self test (returns 55h if OK, FCh if not) 
ABh Keyboard Interface Test (see A9h Mouse Test) 
ADh Disable Keyboard Interface 

AEh Enable Keyboard Interface 

AFh Return Version # 


DOh Read Output Port (copy P10-17 output port values 
to port 60) 

Dih Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 

D2h Write Keyboard Output Buffer & clear status bit-5 


BOh Set P10 low (write following byte to keyboard) 

Blh Set P11 low D3h Write Mouse Output Buffer & set status bit-5 (write 
B2h Set P12 low following byte to mouse; put value in mouse input 
B3h Set P13 low buffer so it appears to have come from the mouse) 
B4h Set P22 low D4h Write Mouse (write following byte to mouse) 


B5h Set P23 low 
Boh Set P14 low 
B7h Set P15 low 
B8h Set P10 high 
B9h Set P11 high All other codes not listed are undefined. 
BAh Set P12 high 
BBh Set P13 high 
BCh Set P22 high 
BDh Set P23 high 
BEh Set P14 high 
BFh Set P15 high 


E0h Read test inputs (TO-1 read to bits 0-1 of resp byte) 
Exh Set P23-P21 per command bits 3-1 
Fxh Pulse P23-P20 low for 6usec per command bits 3-0 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 


Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 000x 0000 =Ch0 Base / Current Address RW 
0000 0000 000x 0001 Ch0 Base / Current Count RW 
0000 0000 000x 0010 Ch1Base/ Current Address RW 
0000 0000 000x 0011 = Ch1Base/ Current Count RW 
0000 0000 000x 0100 = =Ch2 Base/ Current Address RW 
0000 0000 000x 0101 Ch2Base/ Current Count RW 
0000 0000 000x 0110 Ch3 Base / Current Address RW 
0000 0000 000x 0111 Ch3 Base / Current Count RW 
0000 0000 000x 1000 = =Status / Command RW 
0000 0000 000x 1001 Write Request wo 
0000 0000 000x 1010 Write Single Mask wo 
0000 0000 000x 1011 Write Mode wo 
0000 0000 000x 1100 Clear Byte Pointer F/F wo 
0000 0000 000x 1101 Master Clear wo 
0000 0000 000x 1110 Clear Mask wo 
0000 0000 000x 1111. R/W All Mask Bits RW 


Note that not all bits of the address are decoded. 


The Master DMA Controller is compatible with the Intel 8237 
DMA Controller chip. Detailed descriptions of 8237 DMA 
Controller operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 
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Ports C0-DF - Slave DMA Controller 

Channels 0-3 of the Slave DMA Controller control System 
DMA Channels 4-7. There are 16 Slave DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 1100 000x =Ch0 Base / Current Address RW 
0000 0000 1100 001x Ch0Base/ Current Count RW 
0000 0000 1100 010x =Ch1 Base/ Current Address RW 
0000 0000 1100 011x Ch1Base/ Current Count RW 
0000 0000 1100 100x =Ch2 Base/ Current Address RW 
0000 0000 1100 101x = Ch2Base/ Current Count RW 
0000 0000 1100 110x = Ch3 Base / Current Address RW 
0000 0000 1100 111x Ch3Base/ Current Count RW 
0000 0000 1101 000x Status / Command RW 
0000 0000 1101 001x Write Request wo 
0000 0000 1101 010x Write Single Mask wo 
0000 0000 1101 011x Write Mode wo 
0000 0000 1101 100x Clear Byte Pointer F/F wo 
0000 0000 1101 101x Master Clear wo 
0000 0000 1101 110x Clear Mask wo 
0000 0000 1101 111x Read/Write All Mask Bits wo 


Note that not all bits of the address are decoded. 


The Slave DMA Controller is compatible with the Intel 8237 
DMA Controller chip. Detailed description of 8237 DMA 
controller operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


I/O Address Bits 15-0 Register Name 


0000 0000 1000 0111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 1000 0011 Channel 1 DMA Page (M-1)......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2)......... RW 
0000 0000 1000 0010 =Channel 3 DMA Page (M-3)......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0).......... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1).......... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2).......... RW 
0000 0000 1000 1010 =Channel 7 DMA Page (S-3) ......... RW 
-19- Register Descriptions 


WTA VIA Technologies, Inc. 


VT82C586A 


Interrupt Controller Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


I/O Address Bits 15-0 
0000 0000 001x xxx0 
0000 0000 001x xxx1 


Register Name 
Master Interrupt Control RW 


Master Interrupt Mask RW 


Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 
0000 0000 101x xxx0 = Slave Interrupt Control RW 
0000 0000 101x xxx1_ — Slave Interrupt Mask RW 


Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting bit 4 of 
Rx47 to 1 (offset 47h in the PCI-ISA Bridge function 0 
register group). If the shadow registers are enabled, they are 
read back at the indicated I/O port instead of the standard 
interrupt controller registers (writes to the interrupt controller 
register ports are directed to the standard interrupt controller 
registers). 


Port 20 - Master Interrupt Control Shadow.............sssse0« RO 


7-5 Reserved 
4 OCW3 bit 5 
3 OCW2 bit 7 


2 ICW4 bit 4 
1 ICW4 bit 1 
0 ICW1 bit 3 
Port 21 - Master Interrupt Mask Shadow............cccsesesees RO 


7-5 Reserved 
4-0 T7-T3 of Interrupt Vector Address 


7-5 Reserved 
4 OCW3 bit 5 
3 OCW2 bit 7 


2 ICW4 bit 4 
1 ICW4bit1 
0 ICW1 bit 3 
Port Al - Slave Interrupt Mask Shadow ..............cccccccee RO 


7-5 Reserved 
4-0 1T7-T3 of Interrupt Vector Address 
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Timer / Counter Registers CMOS / RTC Registers 
Ports 40-43 - Timer / Counter Registers Port 70 - CMOS AdAFrese ..................ssessssscsssssssssssscssesees WO 
There are 4 Timer / Counter registers: T~ NMI Disable iiivs.c: its stieintat seca ecient WO 


I/O Address Bits 15-0 Register Name 


0000 0000 010x xx00 = Timer / Counter 0 Count RW 
0000 0000 010x xx01 = =Timer / Counter 1 Count RW 
0000 0000 010x xx10 =Timer / Counter 2 Count RW 
0000 0000 010x xx11_ =Timer / Counter Cmd Mode WO 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


OQ Enable NMI Generation. NMI is asserted on 
encountering IOCHCK# on the ISA bus or 
SERR# on the PCI bus. 


1 Disable NMI Generation.................000000 default 
6-0 CMOS Address (128 bytes) ........ eee eeeeeeeeeneeees WO 
Port: 71.= CMOS Data we... csccccssssccsssesssnteccssssesscsseccssscsnssecs’ RW. 


7-0 CMOS Data (128 bytes) 
Note: The system Real Time Clock (RTC) is part of the 
“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area. 
Detailed descriptions of CMOS / RTC operation and 
programming can be obtained from the VIA 
VT82887 Data Book or numerous other industry 
publications. 
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PCI to ISA Bridge Registers (Function 0) ISA Bus Control 
All registers are located in the function 0 PCI configuration 
space of the VT82C586A. These registers are accessed Offset 40 - ISA Bus Control ...........:ssssssssssssssssssssseersseseees RW. 
through PCI configuration mechanism #1 via I/O address 7 ISA Command Delay 
CF8/CFC. O Normal iii. iscisdeinichenciveaienanne default 
1 Extra 
PCI Configuration Space Header as art re CRN a 
1 Enable 
Offset 1-0 - Vendor ID = 1106} ...........ssssssssssessresesrssreeeee RO. 5 ISA Slave Wait States 
Offset 3-2 - Device ID = 0586H stusssssssssussssussatussassaeRO ; : ee Uaadiegdsasaecetssi saveusscoteadcansceeanis default 
4 Chipset I/O Wait States 
Offset 5-4 - Command ...sssssssssssssssssssssssssssssssssssssesssnsssssssess RW a Si ltd Se eer 
15-4 Reserved ou. eeeeeeeeeeee always reads 0 {. “A Wait States 
3. Special Cycle Enable .........00..0.... always reads | 3 VO Recovery Time 
2 Bus Master .........sscessseeeesssssssssssseseee always reads 1 (Oy Age leh ies on hare dexerccee cnnttoeieny default 
1 Memory Space... eee eeeeeeeeeeee always reads 1 1 “Enable 
O VO Space sisi. oa skiietiessuteseee always reads 1 2 Extend-ALE 
Ofiset 7:6 2S tatiis ss iis iia nasi cransetaihanacu’ RWC Oe DISHES coscanaliane tate renton Pate detoult 
Se oat he Rae an e ee Se a tee 1 Enable 
15 Detected Parity Error.................... write one to clear 1 ROM Wait States 
Uo pig nailed Sy SEnUE TOT ican: always tcags) O 1 Wait State oe ee ceeseseceeeeneereenes default 
13. Signalled Master Abort ..........0.0.000.... always reads 0 1 0 Wait States 
12. Received Target Abort ................. write one to clear 0 ROM Write 
11  Signalled Target Abort................1.. always reads 0 Os ASAD TS eecottyctateees eeactaatteeearratres win default 
10-9 DEVSEL# Timing .................... fixed at 01 (medium) i Beale 
8 Data Parity Detected... always reads 0 
7 Fast Back-to-Back............ cee always reads 0 Offset 41 - Refresh and Port 92 ...........cccssscssscssssseseseseeeees RW 
6-0 Reserved on.eeeceeeeesccesseeceseeeeneeeeeers always reads 0 7 Bus Refresh Arbitration 
O Ema ble vss celecceescaieceetuedesticuteetescvsstevnng tess default 
1 Disable 
6 Reserved  ssisigceieinwniaunsiues: always reads 0 
5 _- Port 92 Fast Reset 
Offset A - Sub Class Code = 01 ....ccccccccccscssossssssssscesssssoeee RO OQ) ADISAD is. orics cece eset teereecenisuestenecontveosaeens default 
1 Enable 
Offset B - Class Code = OGN..............-secscsssessscsssssssvssseeees RO 4 Reserved  vecsecscsiicsscesssessicessisesseisass always reads 0 
3. Double DMA Clock 
O° “Disablessiss c.ncteuiieaivetotn dere default 
1 Enable 
2 Reserved! csissiiissstctonessunees: always reads 0 
Offset F - BIST = OON....................ssscccsssssssssssscssssccssssseseees RO 1 Refresh Request Test Mode 
Oh Disables, .::5. 83 stess. ies ies eeapeceechcscterseerestes® default 
1 Enable 
O Reserved  issisgissdistiainseecie always reads 0 
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Offset 42 - ISA Clock Control... RW Offset 46 - Miscellaneous Control 1 ..........ssscssseesseesseeeseee RW 
7 Latch IO16# 7-3. Reserved icc.esiscissessdetesesisessesesssacets always reads 0 
Oo. Eiableiiasiisc ds sah casevedescdtsetasistsessvedeassecevas default 2. Pin 137 Function Control 
1 Disable Rx46h Rx44h 
6 MCS16# Output bit2 bit-0 Pin 137 
QO) “Disable:.csccsiacnisiin tiie aie aia default 1 0 IRQ12 
1 Enable 0 X MASTER# he eeeeeeee default 
524° Reserved... vindntesgeseiey always reads 0 X 1 MASTER# 
3. ISA CLOCK Select Enable 1 PCI Burst Read Interruptability 
0 ISA Clock = PCICLK/4 oe default 0 Allow burst reads to be interrupted........ default 
1 ISA Clock selected per bits 2-0 1 Don’t allow PCI burst reads to be interrupted 
2-0 ISA Bus Clock Select (if bit-3 = 1) 0 Post Memory Write Enable 
O00 PCICLK 35 ican ceiates noch csbitscevedeetess eeeti default O. “Disablesecciccce. were divedisdeste caceodeeeveridvasters: default 
001 PCICLK/2 1 Enable 
010 PCICLK/4 
011 PCICLK/6 Offset 47 - Miscellaneous Control 2 ................scsseesseeseees RW 
100 PCICLK/5 7 CPU Reset Source 
101 PCICLK/10 0 Use CPURST as CPU Reset... default 
110 PCICLK/12 1 Use INIT as CPU Reset 
111 OSC/2 6 PCI Delay Transaction Enable 
0. Disables. catevcinsivin hip ccednnernee: default 
Note: Procedure for ISA CLOCK switching: 1. Enable 
1) Set bit 3 to 0 5 EISA 4D0/4D1 Port Enable 
2) Change value of bit 2-0 OL” Disables sicsrnareaseta anna Salas default 
3) Set bit 3 to 1 1. Enable 
Offset 43 - ROM Decode Control .sssssususesnenseste RW Se SRE See an eer eee 
O} Disables. i. cstei caceeds ieast coaeveegsarsanast cs antennt default 
Setting these bits enables the indicated address range to be i. “Baabis 
included in the ROMCS# decode: 3: Reserved: -cciscesesiecyeeetesescisesveseaseisas always reads 0 
7 FFFE0000h-FFFEFFFFh..........0.00000000... default=0 2 Write Delay Transaction Time-Out Timer Enable 
6 FFF80000h-FFFDFFFFh. ...................... default=0 0, Disables isciic.ciesess cesevscucessbeusdesseecerssnncoeds default 
5 000E8000h-000EFFFFh ....... default=0 1 Enable 
4 000E0000h-000E7FFFh 0... default=0 1 Read Delay Transaction Time-Out Timer Enable 
3 000D8000h-000DFFFFh ...... default=0 QO. -Disablewiciscasisctciinneedieaeaes default 
2 000D0000h-000D7FFFh ......0000 ee. default=0 1 Enable 
1 000C8000h-000CFFFFhH oo... default=0 0 Software PCI Reset ......write 1 to generate PCI reset 
0 000C0000h-000C7FFFh.........00.00 default=0 . 
Offset 48 - Miscellaneous Control 3 ..............scssesssesseees RW 
Offset 44 - Keyboard Controller Control................:s:s000 RW 7-3 Reserved o.eeeccccececesceeeseeeeseteeeeseees always reads 0 
TL Reserved o.ceececesesceeseeeeeeeseeeeseees always reads 0 2 Integrated USB Controller Disable 
0 PS2 Mouse Enable OP CEmable seis: sthasienis chee Rae cee eas default 
O Disabled isss.e. ces seteek esse ieee: default 1 Disable 
1 Enabled 1 Integrated IDE Controller Disable 
O. -Eriable vic. cccdien hand dcsnnidaterions default 
Offset 45 - Type F DMA Control ..................cssssssssesssees RW 1 Disable 
7 ISA Master / DMA to PCI Line Buffer .... default=0 0 512K PCI Memory Decode 
6 DMA type F Timing on Channel 7 ........... default=0 0 Use the contents of bits 15-12 of Rx4Eh as the 
5 DMA type F Timing on Channel 6 ........... default=0 top of PCI memory 
4 DMA type F Timing on Channel 5 ........... default=0 1 Use the contents of bits 15-12 of Rx4Eh plus 
3. DMA type F Timing on Channel 3 ........... default=0 512K as the top of PCI memory ............ default 
2 DMA type F Timing on Channel 2........... default=0 
1 DMA type F Timing on Channel 1 ........... default=0 
0 DMA type F Timing on Channel 0........... default=0 
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Offset 4A - IDE Interrupt Routing ....................ccccssssssees RW 


7 =Wait = for 
Master/DMA 
Oe BD Icy: 1) (oe default 
1 Enable 
6 Put I/O Devices Below 100h to SD Bus 
0 Disable vis ccscscacneteiiceneecciciiawesiesiess default 
1 Enable 
5-4 Reserved 
3-2 IDE Second Channel IRQ Routing 
00 IRQI4 


PGNT Before Grant to ISA 


11 IRQI1 
1-0 IDE Primary Channel IRQ Routing 
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4C - ISA DMA/Master Memory Access Control 1 ........ RW 


7-0 PCI Memory Hole Bottom Address 
These bits correspond to HA[23:16] ............ default=0 


7-0 PCI Memory Hole Top Address (HA[23:16]) 
These bits correspond to HA[23:16]............ default=0 


Access to the memory defined in the PCI memory 
hole will not be forwarded to PCI. This function is 
disabled if the top address less than or equal to the 
bottom address. 


Note: 


4F-4E - ISA DMA/Master Memory Access Control 3... RW 
15-12 Top of PCI Memory for ISA DMA/Master accesses 


OOOO IMM © .dcsccekev cose tediite wok eethends default 
0001 2M 
1111 16M 
Note: All ISA DMA/ Masters that access addresses higher 
than the top of PCI memory will not be directed to the 
PCI bus. 
11. Forward E0000-EFFFF Accesses to PCT........ def=0 
10 Forward A0000-BFFFF Accesses to PCI ....... def=0 
9 Forward 80000-9FFFF Accesses to PCI ........ def=1 
8 Forward 00000-7FFFF Accesses to PCI ........ def=1 
7 Forward DC000-DFFFF Accesses to PCI ...... def=0 
6 Forward D8000-DBFFF Accesses to PCI ...... def=0 
5 Forward D4000-D7FFF Accesses to PCI ....... def=0 
4 Forward D0000-D3FFF Accesses to PCI ....... def=0 
3. Forward CC000-CFFFF Accesses to PCI ..... def=0 
2 Forward C8000-CBFFF Accesses to PCI ...... def=0 
1 Forward C4000-C7FFF Accesses to PCI ....... def=0 
0 Forward C0000-C3FFF Accesses to PCI ....... def=0 
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Plug and Play Control Offset 55 - PNP IRQ Routing 1 .................ssssssssssssserees RW. 
7-4 PIRQD# routing 
Offset 50 - PNP DRQ Routing....................cssssssssesssssssees RW OO000 Disabled... ee eeeceeeseceseeeseeeeseeeeeeeees default 
7-3 Reserved oo... always reads 00100b 0001 IRQI 
2-0 MDRQO0 Routing 0010 Reserved 
000 DRQO 0011 IRQ3 
001 DRQI 0100 IRQ4 
010 DRQ2 0101 IRQS 
011 DRQ3 0110 IRQ6 
100 Disabled .......seeccesssesseesseeseesteseeeseeseenneess default 0111 IRQ7 
101 DRQS5 1000 Reserved 
110 DRQ6 1001 IRQ9 
111 DRQ7 1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
7-4 Reserved oo eeeeeeeeeees always reads 0 1101 Reserved 
The following bits all default to “level” triggered (0) 1110 IRQ14 
3. PIRQA# Invert (edge) / Non-invert (level)....... (1/0) 1111 IRQ15 
2  PIRQB# Invert (edge) / Non-invert (level)....... (1/0) 3-0 MIRQO Routing (same as PIRQD# routing) ....def=0 
1 PIRQC# Invert (edge) / Non-invert (level)....... (1/0) i 
0 PIRQD# Invert (edge) / Non-invert (level)....... (1/0) Offset 56 - PNP IRO Routing 2 ...................sscccccssssssssseees RW 
7-4 PIRQA# Routing (same as PIRQD# routing) ...def=0 
3-0 PIRQB# Routing (same as PIRQD# routing) ...def=0 
Offset 57 - PNP IRQ Routing 3 .................scsssscssssssssssesees RW 
7-4 PIRQC# Routing (same as PIRQD# routing) ...def=0 
3-0 MIRQI1 Routing (same as PIRQD# routing) ....def=0 
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Power Management Offset 85-84 - SMI Event Enable................s.sesssssesssesees RW. 
Refer to VIA application note AP-053 (“APM-Compliant 15. Enable SMI on Internal USB Ctrir Activity .def=0 
Power Management Model of the VT82C586A”) for 14-12 Reserved oo. sosvovenennes always reads 0 
additional information on power mangement programming. 11 Enable SMI on EXTSMI7 Pin Toggle .....default=0 
10 Enable SMI on EXTSMI6 Pin Toggle ..... default=0 
Offset 80 - Primary Activity Detect Enable... RW 2, -ERADIS SME OWES TOMS Ein Leper ac auine 
8 Enable SMI on EXTSMI4 Pin Toggle ..... default=0 
7 «K lier A D Enabl 
6 penta ey acess Detect Enable Aas 7 Enable SMI on EXTSMI pin toggle .......default=0 
1 Enable activity detect status bit to be set by 6 Enable SMI on EXTSMI2 pin toggle washout default=0 
access to I/O port 60h 5 Enable SMI on Sec Event Timer Timeout .....def=0 
6 Serial Pore Access Detéct Fuable 4 Enable SMI on GP1 Timer Timeout ........ default=0 
O. OISaB Ie ahh ain odeacameni annie default 3, enable SM on CPO Dimer TMeOue ss Cea) 
1 Enable activity detect status bit to be set by 2 Enable SMI on Pri INTR Activity sevigi east default=0 
access to COMI. 2: °3-6r4 1 Enable SMI on EXTSMI Pin Toggle ....... default=0 
5 Parallel Port Access Detect Enable 0 Trigger Software SMTI.................. (write | to trigger) 
ae see Te rT CUNO Offset 87-86 - SMI Status............c.ccrcssssssrsssessscsssoreeees RWC 
Suen Re me fe i cee se san ike 15 Internal USB Controller Generated SMI 
4 Video A Det ne bl 14-12: Reserved .se.sccessceciseeseseaieatessesscas always reads 0) 
one oe Seavert aeeaii 11 EXTSMI7 Pin Toggle SMI ........00....c000000 default=0 
Bean Sha bet epee oe ake aera 10 EXTSMI6 Pin Toggle SMI .......................default=0 
1 Enable activity detect status bit to be set by 9 EXTSMIS Pin Tosele SMI default=0 
access to I/O ports 3B0-3DF or A-B memory FONG cha UR aa ka oo 
segments 8 EXTSMIA4 Pin Toggle SMI ....... default=0 
3. DRV (HDD/Floppy) Access Detect Enable 7 EXTSMI3 Pin Toggle SMI........... ee default=0 
OPS HBIS ect Bac a tirdecnamenticeeant default 6 EXTSMI2 Pin Toggle SMI....................+ default-0 
1 Enable activity detect status bit to be set by 5 Secondary Event Timer Time-out SMI Pence 
access to I/O ports 1FO-1F7, 170-177, or 3F5. 4 GP1 Timer Time out SMI... eee default=0 
2 Turbo Pin Toggle Detect Enable 3 GPO Timer Time out SMI......00000 0. default=0 
O Disable ....ccccssssssssssssssssssesssessesseseesseeeeeeees default 2 Primary INTR Activity SML................ default=0 
1 Enable activity detect status bit to be set by 1 External SMI Pin Toggle SMI................... default=0 
0 Software SMI... ee eeeeeeeeeeesneeeneeees default=0 


toggle of Turbo input pin 
1 ‘Primary INTR Activity Detect Enable 


Os y Disables sii csssssenitsscin ata default 
1 Enable activity detect status bit to be set by 
primary INTR activity 
0 DMA/Master Activity Detect Enable 
Ov Disabless.cseciiisctecciesdiiaverteleuidisontaetiins default 
1 Enable activity detect status bit to be set by 
DMA / Master activity 
Offset 82 - Primary Activity Detect Status................... RWC 
These bits correspond to the activity detect enable bits above. 
7 Keyboard Controller Access Status.......... default=0 
6 Serial Port Access Status 2.0.0.0. default=0 
5 Parallel Port Access Status ............0......0 default=0 
4 Video IO/Memory Access Status ............. default=0 
3. DRV (HDD/Floppy) Access Status .......... default=0 
2 Turbo Pin Toggle Status «0.0.0.0. default=0 
1 ‘Primary INTR Activity Status «0.0.0.0... default=0 
0 DMA/Master Activity Status .......000000... default=0 
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Offset 88 - Timer Control 1 ................scsssrcssssssssesssseoes RW. Offset 8C - Conserve Mode / Secondary Evente.............. RW 
7  GP1 Timer Enable ...........0....... ees default=0 7-6 Conserve Mode Clock Select 
6  GP1 Timer Auto Reload After Count to 0 .... def=0 OO 1/16 SeCONd ..... ee eeeceeeeeccceeeessstseeeeeeees default 
5-4 GP1 Timer Select / Enable O01 1/8 second 
OO. Disable jovscsccsscsesveeiseisssveoveescavssessovete seuss default 10 1 second 
01 Time base = 10 msec 11 1 minute 
10 Time base = 1 second 5 Conserve Mode Indicator ...................... RO, def=0 
11 Time base = | minute 4 Conserve Mode Enable ..........................00. default=0 
3-2 Secondary Event Activity Timer 
3. GPO Timer Enable ...................... eee default=0 OO! AMSEC seis ssste terete csi tases aston default 
2 GPO Timer Auto Reload After Count to 0 .... def=0 O01 128 msec 
1-0 GPO Timer Select / Enable 10 1 second 
OO: Disable ...i..cccccnivvsceesdeiwcsacerdvecdectensd default 11 By EOI + 0.5 ms 
01 Time base = 10 msec 1 Secondary Event Indicator............00..0.... RO, def=0 
10 Time base = | second 0 Secondary Activity Enable ...............0... default=0 
11 Time base = | minute 
Offset 8D - Miscellaneous Control ...........+1:sssssseseeeeree RW 
Offset 89 - Timer Control 2 ................sccccsssssccssssssesssssceees RW 7 Reserved (do not program) ...................5 default=0 
7-0 GPO Timer Load Value ...........00 ee default=0 6 Wait for STPCLK Acknowledge .............. default=0 
. 5 Wait for HALT Before STPCLK# Asserted .def=0 
Offset 8A - Timer Control 3 ..............-cccsccscsrcssscesecssseeoess RW 4 STPCLK# Throttling Time Base 
7-0 GP1 Timer Load Value ..............0..-:00 default=0 OR. BOGS. eigssai cas sitaasastaivns amnneuoauunteds default 
: 1 Ims 
Offset SB — GP Timer Reload Enable uss RW 3 STPCLK# Throttling Enable ................ default=0 
7-5 Reserved seesnnnresecnsnnseeecessnnnesseenssnns always reads 0 2 Suspend Mode Enable 
The following bits all default to 0 on power up: 0 Normal Operating Mode........cccccee default 
4 GPO Timer Enable Reload on Primary Activity 1 Put CPU into Suspend Mode 
3 GP1 Timer Enable Reload on HDD/Floppy Access 1 Reserved (do not program) ..................06. default=0 
2  GP1 Timer Enable Reload on Video Access 0 — Global SMI Enable ..........:::s:sssssssssssssssseeee default=0 
1 GPI1 Timer Enable Reload on Serial Port Access 
0 GP1 Timer Enable Reload on KBC Access Offset 8E - STPCLK# Duty Cycle...............scssscsssscsssseees RW 
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7-4 Reserved 
3-0 STPCLK# Duty Cycle 


0000 Disable... eee eee eeeeseeeseeeeeseeeeeees default 
0001 1/16 
0010 2/16 
0011 3/16 
1111 15/16 
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The following 4 registers all default to 00 at power-up (all Strap Options 
events disabled): 
Offset 95 - Power-Up Strap Option 1...................sssesssee RO 
Offset 90 - ISA IRQ 7-0 as Primary Event...................... RW The following bits are latched from pins XD7-0 at power-up: 
7-0 IRQ7-0 (1 bits enable corresponding interrupt line) 
7 Keyboard RP16 ........... ee latched from XD7 
Offset 91 - ISA IRQ 15-8 as Primary Event.................... RW 6 Keyboard RPIS5 .........000.: latched from XD6 
7-0 IRQ15-8 d bits enable corresponding interrupt line) 5 Keyboard RP14 wow latched from XD5 
4 Keyboard RP13 ....... ee latched from XD4 
Offset 92 - ISA IRQ 7-0 as Secondary Event .........+..0s0 RW 3 PISAT SIO’ s Seciigsteciateaentated latched from XD3 


7-0 IRQ7-0 (1 bits enable corresponding interrupt line) 
Offset 93 - ISA IRQ15-8 as Secondary Event...............+. RW. 


7-0 IRQ15-8 (1 bits enable corresponding interrupt line) 


Offset 94 - External SMI Pin Status .................cccccscsssssree RO 


7  EXTSMI7 Pin Status 
EXTSMI6 Pin Status 
EXTSMIS5 Pin Status 
EXTSMIA4 Pin Status 
EXTSMI3 Pin Status 
EXTSMI2 Pin Status 
EXTSMI Pin Status 
TURBO Pin Status 


Som NMWwWhLUN 
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0 PISA (for docking stations) 
1 SIO (for desktop systems)........ (typical setting) 


2 Internal RTC Enable.................... latched from XD2 
0 Disable 
1 Enable 
1 ‘Internal PS2 Mouse Enable......... latched from XD1 
0 Disable 
1 Enable 
0 Internal KBC Enable ................... latched from XDO 
0 Disable 
1 Enable 
Offset 96 - Power-Up Strap Option 2................scsreessees RO 
These bits are latched from the indicated pins at power-up: 
7 User-Defined ............ latched from DACK7 (pin 133) 
6 User-Defined ............ latched from DACK6 (pin 131) 
5 _ User-Defined .............. latched from DACKS (pin 58) 
4 User-Defined .............. latched from DACK3 (pin 31) 
3. ‘User-Defined .............. latched from DACK2 (pin 33) 
2 User-Defined .............. latched from DACK1 (pin 18) 
1 EXTSMI2-7 SMI...latched from ROMCS# (pin 135) 


OQ Enable external SMI on EXTSMI2-7 
1 Disable external SMI on EXTSMI2-7 
EXTSMI2-7 are on the same pins as DAC1-3,5-7 
(pins 18, 33, 31, 58, 131, and 133) (see pin 
definitions for more information) 
0 IDE Addressing........... latched from SPKR (pin 134) 
0 Fixed 
1 Flexible 
See also IDE offset 9 bits 0-3 for more information 


Note: External strap option values may be set by connecting 
the indicated external pin to a 4.7K ohm pullup (for 
1) or drive it low during reset with a 7407 TTL open 
collector buffer (for 0) as shown in the suggested 
circuit below: 


VCC VCC 


7407 4.7K 


RESET# —O XD# 


Figure 2. Strap Option Circuit 
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Enhanced IDE Controller Registers (Function 1) Offset 9 - Programming Interface ......................sssssssseees RW 


This Enhanced IDE controller interface is fully compatible 
with the SFF 80381 v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function | PCI configuration space of the 
VT82C586A. The Bus Master IDE I/O registers are defined 
in the SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h=VIA).............rsccsessrssresees RO 


Offset 3-2 - Device ID (0571h=IDE Controller)............... RO 


Offset 5-4 - COMMANA...............-ocesscoccrecesscceeresscscsrescesoess RW 
15-10 Reserved oo. eeeeeeeeee always reads 0 
9 Fast Back to Back Cycles .......... fixed at 0 (disabled) 

8  SERR# Enable............00..0.00: fixed at 0 (disabled) 

7 Address Stepping ...............0.. fixed at 1 (enabled) 

6 Parity Error Response............... fixed at 0 (disabled) 

5 VGA Palette Snoop .................... fixed at 0 (disabled) 

4 Memory Write & Invalidate .....fixed at 0 (disabled) 

3 Special Cycles «0.0.0.0 fixed at 0 (disabled) 

2 Bus Master .......... eee default=0 (disabled) 


S/G operation can be issued only when the “Bus 
Master” bit is enabled. 
1 Memory Space.......... ee fixed at 0 (disabled) 
O WOSpace oo... default=0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 


Offset 7-6 - Status...........ccrcrscsrscsssvssrsssressrsrsvssvessseees RWC 
15 Detected Parity Error............. eee default=0 

14 = Signalled System Error...............00eee default=0 

13. Received Master Abort.............ceeeeeee default=0 

12 Received Target Abort «0.0.0.0... eee default=0 

11 Signalled Target Abort... ee Fixed at 0 
10-9 DEVSEL# Timing .................. default = 01 (medium) 

8 Data Parity Detected... eee default=0 

7 Fast Back to Back ............ceeceeeeeeeeeeeeeeeeee Fixed at | 


6-0 Reserved 


Offset 8 - Revision ID.................-ssccssscsssscsssscsssscsssssssssees RO 
0-7 Revision Code for IDE Controller Logic Block 
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7 Master IDE Capability........... fixed at | (Supported) 


G24 Reserved: scsccideacaties eeeseteeeeets always reads 0 
3. Programmable Indicator - Secondary ...... fixed at | 
0 Fixed (mode is determined by bit-2) 
1 Supports both modes (may be set to either 
mode by writing bit-2) 
2 Channel Operating Mode - Secondary 
0 Compatibility Mode ............ default if SPKR=0 
1 Native PCI Mode ............... default if SPKR=1 
The default value for this bit is determined at power- 
up as strapped by the SPKR pin 
1 Programmable Indicator - Primary.......... fixed at 1 
0 Fixed (mode is determined by bit-2) 
1 Supports both modes (may be set to either 
mode by writing bit-0) 
0 Channel Operating Mode - Primary 
0 Compatibility Mode............. default if SPKR=0 
1 Native PCI Mode ............... default if SPKR=1 
The default value for this bit is determined at power- 
up as strapped by the SPKR pin (pin 134) 


Compatibility Mode (fixed IRQs and I/O addresses): 


Command Block Control Block 
Channel Registers Registers IRQ 
Pri 1FO-1F7 3F6 14 
Sec 170-177 376 15 
Native PCI Mode (registers are programmable in I/O space) 
Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 
Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (O1h) .................sssssccccsssssssssoees RO 


Offset B - Base Class Code (O1h)...............sssccccsssssssssreceees RO 


Offset F - BIST (OOh)..............ccccssssrssrserssrssessessesersesserseres RO 


-29- Register Descriptions 


WA VIA Technologies, Inc. 


VT82C586A 


Offset 13-10 - Pri Data / Command Base Addressz.......... RW 
Specifies an 8 byte I/O address space. 


S1-16 Reserved) © wisiicccctiancuncinuciied always read 0 


15-3 Port ACP eSS..................cccccceeeeeeeeeeeeeee default=01FOh 
2-0 Fixed at OO1D ........ co cccccccccccccscseseeees fixed 
Offset 17-14 - Pri Control / Status Base Address............ RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). 


31-16 Reserved) cissiuciesesssisisseneceiiinne: always read 0 


15-2 Port AdPeSS.................ccccccceeeseeeeeeeeeee default=03F4h 
1-0 Fixed at O1D ooo. eect eeeee fixed 
Offset 1B-18 - Sec Data /Command Base Address ........ RW 


Specifies an 8 byte I/O address space. 


31-16 Reserved:  ciseeisicisenaicuideuiaesisen always read 0 


15-3) Port AdPeSS .................cccceeeeeeeeeeeeeeeee default=0170h 
2-0 Fixed at OO1D .........c cc cccccccccccccseseseeees fixed 
Offset 1F-1C - Sec Control / Status Base Address.......... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved ..ssciscisciteiiscisssestiseseeaediess always read 0 
15-2 Port AddFeSS ................ccccceeeeceeeeeeeees default=0374h 
1-0 = Fixed at O1D ........cccccccccesessssseeeeeeeeeeees fixed 


Offset 23-20 - Bus Master Control Regs Base Address..RW 
Specifies a 16 byte I/O address space compliant with the SFF- 
80381 rev 1.0 specification. 


31-16 Reserved oie eeeeeeeereees always read 0 
15-4. Port Address e...2..5::.:.:csseeieeecesesesseeeesss default=CCOh 
3-0 Fixed at OOO1D oo. cee eeeeeeees fixed 
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Offset 3C - Interrupt Line (OEN) ...............ccccccssssssssssseeees RW 


Offset 3D - Interrupt Pin (OON)..............ccccccscssssssssssssssseees RO 


7-0 Interrupt Routing Mode 
00h Legacy mode interrupt routing............... default 
Olh Native mode interrupt routing 


Offset 3E - Min Grit (OO) ................0ccccccccssssssssssssssssoceeees RO 


Offset 3F - Max Latency (OOh).............cccccccccscsssssssssssssecees RO 
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IDE-Controller-Specific Confiiguration Registers Offset 44 - Miscellaneous Control 1 ......................sssss0000+ RW 


Offset 40 - Chip Enable...............scsssssssrserssserserseesensensees RW. 


7-2 Reserved oo... always reads 000001b 


1. Primary Channel Enable........ default = 0 (disabled) 
0 Secondary Channel Enable .... default = 0 (disabled) 


Offset 41 - IDE Configuration. .................scssscccssssccsssscees RW 
7 Primary IDE Read Prefetch Buffer 
Ox PSablee s3seh.cas33, shee; ance sed.veisnteuasbvesst on ees default 
1 Enable 
6 Primary IDE Post Write Buffer 
Ov. Disable: isisstessisssiiactsh asst actiessseeents default 
1 Enable 
5 Secondary IDE Read Prefetch Buffer 
O Disable wi ccsicdicis devenhicedsodevengiieiesetbacseteses default 
1 Enable 
4 Secondary IDE Post Write Buffer 
Oo Disable jeccts.ccckvescveesduccstesespestredeiesethersesa default 
1 Enable 
3. Reserved (read write) ....... do not change, default=0 
2 Reserved (read write) ....... do not change, default=1 
1 Reserved (read write) ....... do not change, default=1 
0 Reserved (read write) ....... do not change, default=0 
Offset 42 - Reserved (Do Not Program) .................ccsssere RW. 


Offset 43 - FIFO Configuration ............cccccsssssssssssssssssseees RW 


T. Reserved!  -2::3.42:. cacskaainie: always reads 0 
6-5 FIFO Configuration Between the Two Channels 
Primary Secondary 
00 16 0 
01 8 Bi siides eee atten (default) 
10 8 8 
11 0 16 
4. Reserved) vinessccissssteissiesasstscencs: always reads | 
3-2 Threshold for Primary Channel 
00 1 


suedas svacetentiadh sdeveoudtevessees havotioss (default) 


00 1 


supucbabedesieipeebns tae leaas eee (default) 
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JT Reserved  vssissesieiiseeevsessssiatesstszeseaease always reads 0 
6 Master Read Cycle IRDY# Wait States 

0 0 wait states 

1. Vewalt:State isc: nietidvact eles neneiiedia default 
5 Master Write Cycle IRDY# Wait States 

0 0 wait states 


Ll - A WwartState x cities cischaclie ah tech fe default 
4 FIFO Output Data 1/2 Clock Advance 

0. “Disabled: sso. ccstieleersitiossudetisasteet default 

1 Enabled 


3. Bus Master IDE Status Register Read Retry 
Retry bus master IDE status register read when 
master write operation for DMA read is not complete 


0 Disabled 
I> Enabled wisscctestaisdiveciietneciainctons default 
2-0 Reserved —..ceeececccccccccssssccccceessssseeeees always reads 0 
Offset 45 - Miscellaneous Control 2 .....s.sssecssecsseesssessseeeee RW. 
7 ~ Reserved... ° snpadlienetsaniney always reads 0 
6 Interrupt Steering Swap 
0 Don’t swap channel interrupts ............... default 


1 Swap interrupts between the two channels 
5-0: cRésérvéd: (sce heieaiien hen decdy always reads 0 


Offset 46 - Miscellaneous Control 3 ......sssscsssecesseeesseeeseees RW. 
7 Primary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for read DMA when interrupt 
asserts primary channel. ............... default=1 (enabled) 
6 Secondary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for Read DMA when interrupt 
asserts secondary channel............ Default=1 (enabled) 
5 Primary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the primary channel... Default=0 (disabled) 
4 Secondary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the secondary channel................. Default=0 (disabled) 
3-2.. “Reserved. 9 s:hisiendviicendastica always reads 0 
1-0 Max DRDY Pulse Width 
Maximum DRDY# pulse width after the cycle count. 
Command will deassert in spite of DRDY# status to 
avoid system ready hang. 
OO No limitation... ee eeeceeeeeeceteeeeeeeeee default 
01 64 PCI clocks 
10 128 PCI clocks 
11 192 PCI clocks 
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Offset 4B-48 - Drive Timing Control.................ccccsessesees RW 


The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW# signals: 


31-28 Primary Drive 0 Active Pulse Width...... def=1010b 


27-24 Primary Drive 0 Recovery Time............. def=1000b 
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 
19-16 Primary Drive 1 Recovery Time............. def=1000b 


15-12 Secondary Drive 0 Active Pulse Width .. def=1010b 
11-8 Secondary Drive 0 Recovery Time ......... def=1000b 
7-4 Secondary Drive 1 Active Pulse Width .. def=1010b 
3-0 Secondary Drive 1 Recovery Time ......... def=1000b 

The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. 


7-6 Primary Drive 0 Address Setup Time 

5-4 Primary Drive 1 Address Setup Time 

3-2 Secondary Drive 0 Address Setup Time 

1-0 Secondary Drive 1 Address Setup Time 
For each field above: 


00 1T 

Ol 2T 

10 3T 
UA: SAT Beek lialesertt dao ndic Mordscudl default 
Offset 4E - Secondary Non-1F0 Port Access Timing...... RW 
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 


The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 


Offset 4F - Primary Non-1F0 Port Access Timing. ........ RW 


7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 

3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 
The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 


Preliminary Revision 0.1 October 13, 1996 


Offset 53-50 - UltraDMA33 Extended Timing Control. RW 
31 ~~ Pri Drive 0 UltraDMA33-Mode Enable Method 
0 Enable by using “Set Feature” comman4d..... def 
1 Enable by setting bit-6 of this register 
30 ~~ Pri Drive 0 UltraDMA33-Mode Enable 


0) Disable scic.s..vsch.ceeecteeieens cacnsencevesscels default 
1 Enable UltraDMA33-Mode Operation 
29 ‘Pri Drive 0 Transfer Mode................00.0.... read only 


0 Based on UltraDMA33 DMA mode...... default 
1 Based on UltraDMA33 PIO Mode 
28-26 Reserved ou... eeeeseeseeereeeees always reads 0 
25-24 Pri Drive 0 Cycle Time 
0 2T 
1 3T 
2 AT 


St SW) one eh eeccant wecceeeeas Meee default 


23 “~Pri Drive 1 UltraDMA33-Mode Enable Method 

22 ~~ Pri Drive 1 UltraDMA33-Mode Enable 

21 ‘Pri Drive 1 Transfer Mode..............0.000.... read only 
20-18 Reserved oi. eeseeseeseeseeeees always reads 0 
17-16 Pri Drive 1 Cycle Time 


15. Sec Drive 0 UltraDMA33-Mode Enable Method 

14 Sec Drive 0 UltraDMA33-Mode Enable 

13. Sec Drive 0 Transfer Mode..................0.... read only 
12-10 Reserved oo... eee eeseeeees always reads 0) 

9-8 Sec Drive 0 Cycle Time 


7 Sec Drive 1 UltraDMA33-Mode Enable Method 

6 Sec Drive 1 UltraDMA33-Mode Enable 

5 Sec Drive 1 Transfer Mode..............0...00.. read only 
A-2. -RESEFVeO!) iscissicssctissdcitedeescoteteraces always reads 0) 
1-0 Sec Drive 1 Cycle Time 


Each byte defines UltraDMA33 operation for the indicated 
drive. The bit definitions are the same within each byte. 


Offset 61-60 - Primary Sector Size..............ccccccececosssssees RW 


15-12 Reserved oo... ee eeeeeeeeeees always reads 0 
11-0 Number of Bytes Per Sector ................ default=200h 
Offset 69-68 - Secondary Sector SiZe ..............-00eveeseeees RW 


15-12 Reserved oo... eeeeseeeeees always reads 0 
11-0 Number of Bytes Per Sector ................ default=200h 
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IDE I/O Registers 


These registers are compliant with the SFF 8038I v1.0 
standard. Refer to the SFF 8038I v1.0 specification for further 
details. 


Offset 0 - Primary Channel Command 
Offset 2 - Primary Channel Status 


Offset 4-7 - Primary Channel PRD Table Address 
Offset 8 - Secondary Channel Command 


Offset A - Secondary Channel Status 


Offset C-F - Secondary Channel PRD Table Address 
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Universal Serial Bus Controller Registers (Function 2) Offset 8 - Revision ID (nmnh) ...................sssscccssssssssrssessseees RO 


This USB host controller interface is fully compatible with 
UHCI specification v1.1. There are two sets of software 
accessible registers: PCI configuration registers and USB I/O 
registers. The PCI configuration registers are located in the 
function 2 PCI configuration space of the VT82C586A. The 
USB I/O registers are defined in the UHCI v1.1 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ............:.:.ssscsesssesessscsssserscesesseseeeeee RO. 
0-7 Vendor ID _...........0... (1106h = VIA Technologies) 
Offset 3-2 - Device ID.............cccsrersrcrsssrressecrsessresssesseeees RO 
0-7 DeviceID (3038h = VT82C586A USB Controller) 
Offset 5-4 - CommanG............-.-.-ssesssssesesesesesesesessscesececeeees RW 
1528 ‘Reserved... —sesceie Gaeta: always reads 0 
7 Address Stepping .................. default=0 (disabled) 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) .............. fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) 
3. Reserved (special cycle monitoring) ............ fixed at 0 
2 Bus Master ......... eee default=0 (disabled) 
1 Memory Space............ default=0 (disabled) 
O WOSpace on... default=0 (disabled) 
Offset 7-6 - Status...........sserrcsrrcrscsrsssrssscsssssssesssssseees RWC 
15 Reserved (detected parity error).......... always reads 0 
14 —Signalled System Error.............. eee default=0 
13. Received Master Abort... default=0 
12 Received Target Abort ............. eee default=0 
11 = Signalled Target Abort.......00 ee default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium .........eceecseeeeeerteeeeeee default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved oo eeeeeeeeeeees always reads 0 
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7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (OON) ................ccccccceee RO 


Offset B - Base Class Code (OC]) .............cccsssssssssccssssseeees RO 


Offset OD - Latency Timer .............scccscscssssssssssssssssssseeesees RW 


7-0 Timer Valuedefault = 16h 


Offset OE - Header T 


© (OON).........reerrerrerrsrsssreserserserees RO 


Offset 23-20 - USB I/O Register Base Addres................ RW 


S116: Reserved: sssisedactcertendeeonsies always reads 0) 

15-5 USB I/O Register Base Address. Port Address for 
the base of the USB I/O Register block, 
corresponding to AD[15:5] 

4-0 00001b 


Offset 3C - Interrupt Line (OOh)..............ccccscsssessseeceseeeees RW 


Offset 3D - Interrupt Pin (O4N).............cccccsssssssssssssssssseees RW 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1............cccsesssesssssssseees RW 


7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, and Memory-Write-and-Invalidate .... 
sect auast cdyees Sova desde seen Minsk euseee eel Sots default 
1 Only support Memory Read, Memory Write 
Commands 
6 Babble Option 
0 Automatically disable babbled port when EOF 
babble:OCCUrs: iscsi ce eiccesst vet aeeseesereetes default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 
0 Disable PERR# generation... default 
1 Enable parity check and PERR# generation 


4) Reserved’ iiisisiccinciseteiccdecteceniss always reads 0) 
3 USB Data Length Option 
0 Support TD length up to 1280.0... default 


1 Support TD length up to 1023 

2 USB Power Management 
0 Disable USB power management........... default 
1 Enable USB power management 

1 DMA Option 
O 16 DW burst access ...... eee eeeeeeseeeeneeeees default 
1 8 DW burst access 

0 PCI Wait States 
Oo Zero: Waitin svsetisadstieatase testers dees default 
1 One wait 


Offset 41 - Miscellaneous Control 2......:.cssccssseesseeesseeeseee RW 
7-3 Reserved 
2 Trap Option 
0 Set trap 60/64 status bits without checking 
ONable: Dits vesvesceveseveiveser cs sitescevensedesney eet default 
1 Set trap 60/64 status bits only when trap 60/64 
enable bits are set. 
1 A20gate Pass Through Option 
0 Pass through A2ZOGATE command sequence 
defined in UHCI... eee eeeeeeeseeeeeeeeee default 
1 Don’t pass through Write I/O port 64 (ff) 
O Reserved oii. eeeeeeeeseeeeeees always reads 0 


Offset 60 - Serial Bus Release Numbe...............sssveseseees RO 
7-0 Release Number.........00.0000. ee always reads 10h 


Offset C1-CO - Legacy Support..............ccssssssscscsssssssseeees RO 


15-0 UHCI v1.1 Compliant................ always reads 2000h 
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USB I/O Registers 


These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


Offset 1-0 - USB Command 

Offset 3-2 - USB Status 

Offset 5-4 - USB Interrupt Enable 
Offset 7-6 - Frame Number 

Offset B-8 - Frame List Base Address 
Offset OC - Start Of Frame Modify 
Offset 11-10 - Port 1 Status / Control 


Offset 13-12 - Port 2 Status / Control 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


Parameter Unit 
Ambient operating temperature ee 


Note: Stress above the conditions listed may cause permanent damage to the 
device. Functional operation of this device should be restricted to the 
conditions described under operating conditions. 


DC Characteristics 


TA-0-70°C, Vpp=5V+/-5%, GND=0V 


a 


PN 
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PACKAGE MECHANICAL SPECIFICATIONS 


Slo.4 29.6+/-0.4 


+0.1 
0.15 o95 
0~10° 
0.5+/-0.2 


Figure 3. Mechanical Specifications - 208-Pin Plastic Flat Package 
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